We have studied the plasma lipid
Introduction
There is considerable evidence, primarily from several large epidemiologic studies, demonstrating a close relationship between low levels of high-density lipoprotein (HDL) cholesterol and incidence of coronary artery disease (CAD) (1-4). However, no data are available on apo A-Il distribution of intestinal origin. Theoretically, patients with intestinal failure from either extensive small bowel resections or disease (or both) should have reduced levels of intestinal apo A-I and apo A-Il in their plasma.
In this regard, we have examined plasma levels of apoipoproteins A-I, A-Il, and B; triglycerides; cholesterol; and HDL cholesterol in 19 patients with intestinal failure receiving long-term parenteral nutrition. Furthermore, it is well established that apo A-I is polymorphic, consisting of different isoforms (12) (13) (14) .
It was of interest to determine whether or not the different isoforms were due to the different sites of biosynthesis. In patients with small intestinal failure, we have found that some unique isoforms of apo A-I and apo A-Il in HDL are markedly decreased using isoelectric focusing techniques. Data suggest that patients with intestinal failure may provide a model to study molecular species of apolipoproteins.
Materials and methods

Patients
Blood samples were obtained from 19 randomly selected patients receiving long-term total parenteral nutrition (TPN) at the Mayo Clinic. Patients did not take food by mouth before blood was drawn in the morning; however, all patients received overnight TPN. Clinical features of these patients are shown in Table I 6 of 7 nights/wk, and seven patients were infused 4 or 5 nights/wk.
All patients took some food by mouth, but calorie counts by dietitians before and during TPN showed that patients ate only 500-1000 kcal/day.
The control group (15 females, 20 males), all healthy caucasians who were not on TPN treatment, were comparable by age, sex, and body weight to the TPN patients (Table 2) . They were selected from the Index of Health Status group which is comprised of -.-300 healthy people. These normal controls had normal chemistry panels, hematology groups, and urine analyses as well as normal physical examinations.
The study was approved by the human subjects committee of our institution. was not added to the apo B radioimmunoassay. The intraassay variation (CV) was <4% and the interassay CV was <8% for all the immunoassays.
The specificity of each assay was established as previously reported (21, 24, 30) .
Isoe/ectric focusing of de/ipidated HDL
Isoelectric focusing was performed on a flat-bed system (LKB 217 Multiphor, LKB Instruments, Inc, Rockville, MD) using a 2-mm thick gel slab. The gel slurry contained 3.0 g acrylamide, 92 mg bis-acrylamide, 25 g urea, LKD ampholines (1.0 mL, pH 3.5-5; 1.5 mL, pH 5-7), and 7 mL glycerol in a total volume of 60 mL. The slurry was degassed and 1. by an acute fat load (7, (40) (41) (42) .
APOLIPOPROTEINS, AND TPN
Another study in rats shows that small intestine produces 50% of plasma apo A-I, but this production is not regulated by fat transport (9). It is unlikely that apo A-I and apo A-I! decreases were primarily due to the low-fat diet in TPN, because vegetarians who received fat-free meals had apo A-! and apo A-I! levels that were not lower than those of normal subjects (43-45).
In contrast, patients with hypertriglycericemia or hypercholesterolemia are usually associated with low levels of HDL cholesterol and apo A-I (3). These studies suggest diet does not decrease the production of apo A-! and apo A-!!. 
